SEFUL INFORMATIOM

ThisBectionBprovidestbackgroundiEinformationhat
maybeltusefultolfthelreader@infunderstandingland
interpretingthe@esultspresentedih@his@AnnualBite
EnvironmentalReportd ASER).First,AtBresentsirief
summariestbfftonceptsipertainingfto@adiationtand
radioactivity,Bincluding:

¢ radioactivelRtlecay;

¢ typesfionizingadiation;

¢ measurement@®fitadioactivity;

¢ measurement®f@iose;

¢ background@radiation;and

¢ potentialthealth@ffects@Bf@adiation.

It@lescribesthowata@re@presenteddn@heSER,Znd
presentsablesPoffunitEprefixes,FunitsEofEmeasure,
andBconversionBfactors.EtEdiscussesklimitsEappli@
cableoBirE®EmissionsBandBEvaterBeffluents,Zandel
scribes@land®resents@iable®f)@he@osefbaseddDOE
derivediconcentrationfguidesE DCGs).EltRncludeska
discussion®fECAP88EPC,Rhe@omputerodellised®o
evaluateftomplianceBwithEtheBairfloseBtandard. At
alsoBpresentsliscussionsPbfEl)Avaterjualityitlassi?
fications,Bstandards,EZandBlimitsEorBambientEwater;
2)BbotableBwaterBstandards;B)BsoilZandEsediment
guidelines;@nd@)®valuation®f@nonitoring@atalvith
respect@oimits.

RadiationPand?Radioactivity

RadioactivityBisEalpropertyEbffatomsEwithEunstable
nuclei.BThekunstableFhucleiBpontaneouslyfdecaylby
emittingBradiationinEtheBformEofPenergyBsuchias
gammalrays)BorEparticlesEsuchFaskalphafandtbeta
particles)dseelnset®nHollowing@age).df@he@mitted
energyriparticlethas@nough@nergyfobreak@@hemik
calbondriAoknockEnilectrondoose@romiEnother
atom,BhthargedBparticledankion” )Bmayibeltreated.
ThisBradiationBistknownBaskl‘ionizinglkradiation.”

Aslisedinhis@ASER,@heflermradiation”@efers@nly
toAonizingRtadiationEnd@oesthotAncludeBhonionizl

ingBformsEbflradiationBsuchfaskvisiblellight,Bradio
waves,microwaves Anfrarediight,®r@itravioletdight.

RadioactiveDecay

AnBatomEBisEthefsmallestBparticlelofEanielement.Ft
cannotiebroken@owniby@hemical@neans.Bn@Etom
consistsf@@entral@oredthe nucleus),@omposedmdf
positivelyEthargedBparticlesi protons)Fandiparticles
withto@harge@neutrons),Burroundedibymegatively
chargediarticlesfelectrons)@hatevolvedn@rbitsin
the®egionBurroundinghefucleus.Elhedrotons@nd
neutrons@Ere@nuch@nore®nassive@han@heRlectrons,
therefore@nost®EnEatom’sinassAsd@n®hefucleus.

Anlementis@efinedbydhefumberdfrotonsihdts
nucleus,@ts@tomicthumber.For@Example,@he@Etomic
number®fihydrogenis@nefone@roton),@he@tomic
numberBofEstrontiumBEisEB8E 38Eprotons),Fandithe
atomicBhumber@®f@esium@s® 5E 556 rotons).

TheBmassthumberBbfBanBatom,Ats atomickveight,As
equal@odheRotalfiumber@frotons@Endmeutronsiin
itsthucleus.For@xample,@lthough@n@Etomdfihydrof
genBillGalwaysthavelbnelBprotonBnBitsthucleus,he
number®dfEheutrons@nay@ary.@Hydrogen@Etomsivith
zero,®ne,BriAwomeutrons@villthave@tomic@veights
oftbne,@wo,BriAhree,Eespectively.fTheseEtomskare
known(@s isotopes (or nuclides)®fhe@lementtydroX
gen.Elementsinaythave@nanylsotopes.@ornstance,
theRlementsBtrontiumEnd&esiumthave@norehan
30@sotopesiach.

Isotopes@nayheBtable®r@linstable.BAn@tomEromEzn
unstableBisotopelwillBspontaneouslyPchangelfolank
otherBatom.EThelprocessEbyEwhichithistthangelock
curs,®hatlls,FtheEspontaneousfemissionEromEhe
nucleuskbfalphalkbribetalparticles,Boftenfaccompal
niedEbyPgammaCtradiation,Bistknownlas radioactive
decay.Mependingliponihelypeffladioactive@iecay,
anBatomBmaytbeRransformed@ohnother@sotopef
theBameRlement@r,df@ihefhumber®frotonsihhe

Note:Muchfitheackground@nformation@nhisBection@vas@akenZromThe@andbook®fit{ealth@®Physics@ind
Radiological®#ealth{Shleien,@998),FromihenvironmentalProtection@Bgency@vebsitelwww.epa.gov/radiation/
understand),@ndfromIThe@ealthPhysicsBociety@vebsiteGhttp://hps.org/publicinformation).
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Usefulinformation

SomelTypestbflonizingERadiation

Alpha®Particles.BAn@IphaBbarticlefs@Eragment®f@Enuchdargerfhucleus.AtRonsists@f@wo@protonsEndiwo
neutronsBsimilarolthehucleusbfEakheliumBatom)EandEs@ositivelyrtharged.-omparedBtotbetalparticles,
alphaiarticles@reielativelydargendieavyEnd@ofhotRravel@erydar@vhen@jectedby@Recayingfucleus.
Therefore,BalphaEadiation@s@asilyBtoppedibyzaFewrtentimetersibfBairtrea®hin@ayer®fEnaterial, Buchkas
paper@®r@kin.BHowever,Afadioactive@naterialds@ngested®rianhaled,®heIphaBbarticles@eleaseddnsidehe
body@an@lamageBoftinternalfissuesiecauseheir@nergy@anibe@bsorbedibyissueellsin®he@mmediate
vicinity®fthe®lecay.BAnExample@bfBanilphafemitting@adionuclide@s®heliraniumBAsotope@vithEanBatomic
weight® 232/ uraniumBE232).BUraniumBER232@AvasAnithethighBevelBvaste HLW)Enixturekatthe@WVest®/alley
Demonstration®rojectiWVDP)@sBEesultBbf@Rhoriumkbasedmuclearfuel@eprocessing@ampaign@onducted
byNuclearFuel®ervices,Anc.lWraniumER32Ghasteen@etected@ndiquid@vasteBtreams.

BetaParticles.PAPbetalbarticle@sEanielectron®Emitted®uringthefbreakdownlibfEalheutronBnakradioactive
nucleus.BComparedtoBalphalparticles,Ebetalparticlestare@maller,thavellesstbfPaltharge,ftravelBatEakhigher
speedlclosefofheBpeeddfight),Bnd@anbeBtoppedbyBvooddr@dhinBheetdf@luminum.dffleleasedinside
theody,beta@articles@o@nuchiiess@amaged@han@n@qualfumber®f@lpha@articlesibecauseetaiarticles
depositPenergyBinfissueltellsPoverFaklargerEvolumelthankalphalparticles.BBtrontium®0,EakfissionBproduct
found@n@heiquidsEssociated@vithEheFHLW,AsEnExampleBEkbetalemittingadionuclide.

GammaRays.lGammalaysrethighPenergy® packets”DfElectromagneticadiation,@alled®hotons,@hati@re
emitted@rom@hefhucleus.fliammaays@reBimilarfoXBrays,butBre@Eenerally@nore@nergetic.Af@n@Iphabr
betalparticlefreleasedtbyFalecayingPhucleusfdoesthotltarrykoffEaliRhelenergygeneratedtbythebhuclear
disintegration,BthelBexcessPenergyPmaykbelemittedfasPgammalrays.BlfEhelreleasedenergyisthigh,Falvery
penetratingBgammaltay@siroducedthat@antbe@®ffectively@educedmnlytbyZhieldingEonsistingfbfEeveral
inchesf@ensednaterial, Buch@silead,®ridfAvater®rioncreteBeveraldeet®hick.Althoughfarge@mountsf
gamma@adiationEre@angerous,Bammaiaysireilsofised@nifesavinginedical@rocedures.BAnExample@df
a@ammabkemitting@adionuclidedsariumBLl37m,BBhortHived@aughterBroduct®f@esiumBEL37.Bothibariumi
137mBEnddts@recursor,@esiumBlL37,@Ere@najorEonstituents@fheAVVDPEHLW.

nucleusthas@hanged,RofFanBEsotopelbffanotherlel
ment.

IsotopesBnuclides)fthatfundergolradioactiveltecay
arel@alled radioactive and@re&nown@s radioisotopes
or radionuclides.®Radionuclides@aretustomarilyrel
ferreditotby®heirEtomicBveights.BForAnstance,®he
radionuclidesEoffhydrogen,Bstrontium,Zandtesium
measuredzt®he@VVDPRrethydrogentBHalsoknown
asritium),Btrontium@0,@nd@EesiumBEl37.ForBome
radionuclides,BuchBsEesiumBL37,BaZhortdived@ni
termediate@sFormedthattecaystby@Eammakemisk
sion.BThisBintermediatelBradionuclideEmaykbe
designatedibydhelletterfm”dfor@netastable)dollowr
ing@he@tomicAveight.For@esiumBL37,®helintermel
diatefradionuclideBstbariumBEL37m,BwvithEthalfAife
offlessithanhreelninutes.

ThebBprocessfEadioactive@lecay@illEontinueluntil
onlyRaBktable,Fhonradioactivelisotopelremains.zDell
pendingPbnhelradionuclide,RhisFprocessttanktake

anywherefromiessi@han@Beconddobillionsfears.
Thetime@equireddorthalffEhe@adioactivity@o@iel
cay@sixtalled®heladionuclide’s halfllife.FEachradioR
nuclideBhasBaBuniquelhalfflife.BThelhalfBlifelof
hydrogenBisElightly@norehanil 2 ears,bothBtronk
tiumBB0EANndEtesiumBL37havethalfBivestbfapproxi
matelyEBORyears,tandEplutoniumE2 39¢haskakhalfilife
ofinore®han®4,000Fears.

Knowledge®f@adionuclidethalflivesis@ften@iseddio
estimateBpastBandfutureBinventoriesBfradioactive
material.FFor@xample,@EEL. O@nillicurieBource®fEer
siumBL37@nR006AvouldEhavelneasured.0Gmillicul
riesd@nFL976BANdAville.5@millicuriesd@n2036.Forz
listebfEhalfAlivesEbfBradionuclidesBapplicableFoRthe
WVDP,Bee@ableI4.
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Usefulinformation

MeasurementibfERadioactivity

Asthey@lecay,@adionuclides@mit@ne@riEnorelypes
offradiationBatcharacteristicBenergiestthatPcankbe
measured@nd@ised@oddentify@he®adionuclide.@el
tectionBinstruments@easurehefyuantitytofEadial
tionBemittedBoverBalspecifiedBEtime.BFromEthis
measurement,@hefhumber®f@lecay@vents@nuclear
transformations)®ver@dixeddime@anbealculated.

RadioactivityBisBmeasuredrinBunitsEofturies? Ci)Ebr
becquerels{Bq).Dnelifbaseddnihefate®dMecaydf
one@EramBEadiumiR26)As@efinedEsEhequantity
of@ny@adionuclide@hat@indergoes@n@verageransk
formation@ate®fB7hillionEransformations@erBeck
ond.”dnfdhel@nternationalBystemBDfAnits{SI),Bne@Bq
isequalRolbneRtransformationpersecond.Binkthis
ASER,®adioactivity@s@ustomarily@xpressedd@ninits
ofiifollowedibyRheRquivalentBIRunitAnGarenthel
ses,EhsBfollows:ALECIH3.7E+10Bq).

InEhisBreport,EmeasurementstofFradioactivityFinkha
defined@olume®f@nEnvironmental@nedia,Buchs
airrAvater,@reresented@n@initsBfEoncentration.
Sincelevelsbf@adioactivity@n@®henvironmentiare
typically@erydow,®oncentrationsEmayibe@xpressed
in@nicrocuries@er@illiliter,BvithBI@nitsdbecquerels
perfiter)Ankparentheses,Fasollows:El.00ERD6ELCi/
mLE3.7E+01Bq/L).dOnelnicrocuriels@Equal®ofbne
millionth@®fERurie.)

MeasurementofEDose

TheBamountibfPenergyBabsorbedibyalmaterial®Ehat
receives@adiationAs@easurediniads.ARadAsFLO0
ergsf#adiation@nergy@bsorbedper@rammfinatel
rial.A{AnBergBisttheBapproximateBamounttofenergy
necessarydofift@inosquito®neixteenth@Df@nAnch.)
“Dose”AsEEn eansbfExpressingftheBamount@®ent
ergy@bsorbed,@akingA@ntoccountd@he@ffectsDHfifR
ferentkindsfadiation.

Alpha,beta,BndEammaliadiation@ffect@hefodydo
different®legrees.FEachtypelbffradiationAsEgiventa
qualityfactor@hatindicates@he@xtent@Dfthumanizell
damagelt@an@ause@ompared@vithEqualzamounts
offbtherfionizingfradiationenergy.PAlphakparticles
causePR0XimeskasBmuchlamageltolinternal®issues
askEkays,®okalphalfradiationthasEaRyualityFactorkof
20,EcompareditoBgammaCrays,Eerays,Fortbetalpart
ticles,@®ach@®fAvhichihave@ualityFactor@®bf@ne.

The@finitdf@Bose@neasurement@ofhumansis@he rem.
TheBhumberBb@emBAsEqualo®heBhumbertfads

multipliedibyRhe@®jualityFactorForEachtypebFaR
diation.dn@heBIBystem,@oseds@Expressedinh@Bieverts.
OneBievertSv)@qualsfLO0Te m.hisBASERExpresses
dosebBinBstandardRunits,ZfollowedBbyRFequivalentl
units@nBbarentheses,EsHollows:AEMremE0.015v).

BackgroundiRadiation

Background@adiationBsElwaysBpresent,EandRveryl
onelsonstantlyBexposedtodowRlevelstbfiEBuchiral
diationdromibothmaturally@®ccurring@nd@nanEmade
sources.BnfthePUnitedBtatesthefaverageltotalani
nualEexposuretodowrlevelEbackgroundiradiationBs
estimatedtolbeFaboutEB60EMiIlliremE(mrem)EorzB.6
millisievertsdmSv).BMost@®fEhisadiation,Fapproxil
matelyER95FmremB(2.95EmSv),BcomesFromEhatural
sources.frhelresttomeskfromEmedicalZrocedures,
consumerBproducts,ZandbtherBmankEmadeources
(National@ouncilBn@®Radiation@ProtectionBandiMeal
surements®eport®3,71987).ASeeFigureBELEnThapk
ter®.)

BackgroundBradiationBincludesosmiclrays;Rheltel
cay®fhatural@lements,Buch@sPotassium,@iranium,
thorium,Bnd@adon;EndEadiation@romBourcesBuch
askchemicalfertilizers,Bsmokeldetectors,Fandiigall
rettes.BActual@oses@ary@epending@®n@Euch#Factors
askgeographicflocation,EbuildingBventilation,Fand
personalthealthBandEhabits.

PotentialPHealthZEffectsPbfPRadiation

Thelhree®rimary®athwaysbyvhich@Beople@nayibe
exposed@o@adiationared1)@irect®Exposure,{2)AnE
halation,@nd3)d@ngestion.Exposuredrom@adiation
maybeFrom@Bource®utside@heodydexternal@x
posure)®rfirom@adioactivearticles@hatthavedeen
takenBinEbyEbreathingBoreatingPandEhavelbecome
lodgedinsidedhebodydinternal@xposure).®Radionul
clides®hatFareFtakenBinRarelhottdistributedfinEhe
samelBwayRthroughoutfthelbody.FRadionuclideskof
strontium,Blutonium,Bnd@mericium@oncentratefn
theBkeleton,AvhileRradioisotopestbfAodineoncenl
trateBinEtheRhyroid.ERadionuclidesEsuchFasthydrol
genBBAtritium),@Earbonl4,BriEesiumEl37,thowever,
willbeRlistributed@iniformly®hroughout®heiody.

LivingtissuelnhefhumanibodyRantbe@amagediby
ionizinglfradiation.BTheBeverityPofhePdamageldel
pendsfiponEeveralfactors,@mong@hemiEhe@mount
of@xposuredlowrihigh),®heuration@®bfRhe@xpok
surellongermchronicl®drBhorttermiacute]),@he
type®fiadiationdalpha,Beta,Bnd@Eammaltadiations
ofvariousenergies),BandithelsensitivityPofftheFhul
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Usefulinformation

manBorkbrgan)Breceiving®the@adiation.EThethuman
bodythasBmechanismshat@epair@lamagefromBexa
posureltolradiation,Ehowever,ErepairBprocesseskare
notBalwaysBsuccessful.

BiologicalPeffectsPoffexposureltolradiationEmaylkbe
eitherBomaticri@enetic. Somatic effects@redimited
tod@he@xposedindividual.For@xample,BBufficiently
high@xposureould®@auselouding®fihedens@fihe
eyer@@ecreasedn@heumberdfivhitelbloodells.
Genetic effects@ayBhowiipAnFuture@enerations.
RadiationBrouldEdamagelchromosomes,Bcausing
themEobreak@rFoind@ncorrectly@vithther@hromol
somes.RadiationBproduced@enetic@efects@nd@nul
tations@n&heffspring@BanExposedi@parent,Avhile
notBpositivelyFidentifiedBinBhumans,thavelbeenlbbp
served@nBomelanimal@tudies.

AssessinghebbiologicaltdamageBfromBowklevellral
diation@s@ifficulttbecauselbtherifactorsianktause
theBsamelBsymptomsEhaskradiationPexposure.EMorel
over,thekbodyRskhbletolrepairfdamageltausediby
lowBlevel@adiation.EpidemiologicalBtudiestavemot
demonstratedfadversethealthBeffectsBinBindividuals
exposedFEosmallPdosesk lessEthanFLOBrem)Eovera
period®fiears.{For@omparison,motehataverage
backgroundBradiationBin®heRUnited@BtatesEsPabout
0.36@em/year,Band@stimatedEnnual@ oseFromEack
tivitiesEatEthePWVDPREINERO07EwasEabout?D.000067
rem/yeard0.067@nrem/year].)

ThelReffectEmostBftenassociatedBEvithBexposurelto
relativelyBhighBlevelstbfradiationBappearsttolbelan
increasediriskEbffcancer.BHowever,Ecientiststhave
notheen@blefo@emonstrateBvith@ertaintyd@hat@xa
posuretollowlRlevel@adiationBausesBan@ncreasedn
injurioustbiological®®ffects,thorthave®heytbeenible
to@leterminedf@herels@develDfEadiation@Exposure
belowvhich@here@remho@dversebiological@ffects.

DatalReporting

InEheRext®DfEhisBASER,®adiological@initsfe.g.,@em,
rad,@urie)@reBresenteddirst,Hollowedibydhednter
nationalBystemBbfAnitsdSI)@quivalent@n@arenthel
ses.ENonradiologicalEmeasurementsFarefpresented
inEnglish@nits,Hollowed@byRhefnetricRunit@quival
lentAnEparentheses.BeelfTableskUIFL,AJIER,PandR IEB
forBaBsummaryBbfEunitBprefixes,Funitstbfmeasurel
ment,Bndibasic@onversion@actorsfiseddn@hisEASER.

Wheretesultstre@erydarge®rery@mall,Bcientific
notationBisRused.ENumbersBgreaterhanklOFarelex?
pressedivith@positive@xponent.doonvertihefume

berRoAts®ecimalForm,EhefecimalzointBnustie
movediothetighty@hemhumber®df@laces@Equaldo
theBexponent.FForexample,Fl.0E+06BwouldEbelex?
pressed@sll,000,000qonel@million).Mumbers@maller
thanBLBreRxpressedvithEEhegativeExponent.For
example,BlL.0EE6RwWouldEbelexpressedEasD.000001
(one@nillionth).

TABLERUIFL
Unit®PrefixesBUsedAnEThisEASER

Multiplication®actor

ScientificBhotation Decimaldorm Prefix Symbol
1.0E+06 1000000 mega M
1.0E+03 1000 kilo k
1.0ERD2 0.01 centi c
1.0EED3 0.001  milli m
1.0EED6 0.000001 micro Tl
1.0ERD9 0.000000001 nano n
1.0EEL2 0.000000000001  pico p

RadiologicalEdatalarelreportedraskhliresultEplusior
minus+)@En@ssociated@incertainty,Bustomarily@he
95%tonfidencelinterval.BTheluncertainty@skinkpart
duelfohe@andommature®f@adioactive@ecay.lGenk
erally,®he@elative@incertainty@nZEneasurementdnt
creases@sEhe@mount@®fadioactivitybeing@Bampled
decreases.Forhis®eason,Howlevel®nvironmental
analysesiforBradioactivityFareBespeciallyZpronelo
significantBuncertaintyfinBcomparisonBwithEhelrell
sult.?RadiologicallataarelpresentedinihelfollowR
ing@anner:

Example: 1.042M.54FED9

Where:  1.04 = thelesult
1M.54 = plus@BrEninusithe
associatedBuncertainty
E@M9 = timesFlO@aised®ohe

power®09

AtesultdsRonsideredf positive"df@heResultdsdarger
than@he@ssociated@incertaintyi.e.,@he@onstituent
wasltetected).MNonradiological@ata@remot&eported
withEanBassociatedBuncertainty.

In@eneral, Bhe@etectiontimitisEhefninimum@Emount
of@@onstituent@hat@anbeetected,Br@istinguished
fromibackground,By@nihstrumentdr@mneasurement
technique.BfEaesultAsBrecededibyrtheBymbol'<"
(i.e.,&5@mpm),@he@onstituentBvasthot@neasurableiel
lowthe@etectiondimitdin®hisExample,BEpm).

uE
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Usefulinformation

TABLERUIRR
UnitsfAVieasure®sed@AnEThisEBASER
Type Measurement Symbol Type Measurement Symbol
Length meter m Dose raddabsorbed@ose) rad
centimeter cm remEdosequivalent) rem
kilometer km millirem mrem
inch in sievert Sv
foot ft millisievert mSv
mile mi gray Gy
Volume gallon gal Exposure roentgen R
liter L milliroentgen mR
milliliter mL microroentgen MR
cubic@neter m’ Concentration parts@ernillion ppm
cubiceet ft® partsiperillion ppb
Area acre ac partsierrillion ppt
hectare ha milligramsBerdfppm) mg/L
squaredneter m’ micrograms@eriddppb) ug/L
squarefoot ft® nanogramsierAd{ppt) ng/L
Temperature degrees@Fahrenheit °F milligrams@er&gippm) mg/kg
degreeselsius °c microgramsBer@Eppm) ug/g
Mass gram g microgramsB@erEnLAppm) pug/mL
kilogram kg milliliters@er@nL mL/L
milligram mg microcuries@er@nL uCi/mL
microgram ug picocuries@eri pCi/L
nanogram ng microcuriesBer® ucCi/g
pound Ib Becquerelsi@erdl Bq/L
tonne@metric@on) t nephelometricturbidity@inits NTU
ton,Bhort T standard@inits@pH) SuU
Radoactivity  curie Ci FlowXate gallonskberay gpd
millicurie mCi millionREallonsBer@ay mgd
microcurie uCi cubiceet@er@inute cfm
nanocurie nCi liters@er@inute lpom
picocurie pCi metersiperBecond m/sec
becquerel Bg
TABLERUIFB
ConversionFactors@Jsed@AniThisBASER
ToRonvert#rom to Multiplyiby
miles kilometers 1.609344
feet meters 0.3048
inches centimeters 2.54
acres hectares 0.4046873
pounds kilograms 0.45359237
gallons liters 3.785412
curies becquerels 3.7E+10
rad gray 0.01
rem sievert 0.01
Note:@oRonvert@romA@heRinitsin@olumn@wolo&he@initsin
columni®ne,@ividefbyEhe@onversionFactor.
WVDPRAnnualBite®nvironmentalReportBiCalendar¥ear2007 Ui



Usefulinformation

TheBPhumberBofEsignificantigitsEreporteditiepends
ontheprecision®fhe@neasurementdiechnique.dntel
gerl@ounts@re@eportedivithoutfounding.Talculated
valuesBareustomarily@eported@othreeBignificant
figures.Moselstimatestareisually@eported@oltwo
significantFigures.

LimitsBApplicableFoPEnvironmental

Media

DoselStandards.ETheftwoldoselstandardsFagainst
whichlreleasesFatEthePWestValleyEDemonstration
Project?{WVDP)BarethssessedBhrefthoselestablished
by@heEnvironmentalProtection@gency{EPA)for@ir
emissionsBandthatBestablishedibyrthelU.S.EDepart
mentDfEnergy{DOE)&egarding@lI@xposure@nodes
fromEDOERctivities.

RadiologicalBairBemissionskbtherfhankradonzfrom
DOEMacilities@reegulatedibyd@he@®PARINderd@hedNak
tionalEEmissionBtandardsorfHazardousEAirEPollutl

standard®fElO@nrem/year@ffective@ose@quivalent
toanyEmemberbfthelpublic.BeeR CAP88EPCRLomE
puterfode”dndnset.

DOEMrder®400.5BetsEheE OERrimaryBtandard@df
100@nrem/year@ffective@ose@®quivalentdio@nembers
oftheBpublicBtonsideringkallBexposurePmodesErom
DOERctivities.dCurrently®here@remol PABtandards
establishingBlimitsEonFhelradiationkdoseFoPmeme
bersfEhe@publicErommiquid@ffluents.)

Notehat®heFEPARSstablishes@RIrinking@vate rdimit
ofABnrem/year0.04En Sv/year)H40RCFREPartsEl41
andEl43,@Drinking@VaterfGuidelines).EorollarydimE
its@or@ommunity@BvaterBupplies@reBetbyEheNew
YorkState@DepartmentdffHealth@NYSDOH)EnEhe@New
YorkBtateBanitaryodedTitleFL 0D fEhemfficiallLom
pilation®fodes,Rules,@ndRegulationsfEheState
ofiNewHorkANYCRR]BEL52).rheseldimitszrefotzpl
plicableFatEhePWVDPEbecauseholdrinkingBwvater
sources@re@ffectediby@he®VVDP.

antsB{NESHAP)Bregulation®40BCodelofEFederal
RegulationdCFR]®H1,Bubpart),BvhichEstablishesz

CAP88FPCRomputerode

The@BVVDPEANnualBite@Environmental.ReportfASER)Bummarizes®he@irborne@adioactivityeleasedsee
AppendixT®)@ndiheRffect@rom@hoseeleasesiChapter®).fThe@omputer@odeleanBirBctBssessment
Packagel1988Xorpersonal@omputersi CAP88EPC),A/ersion.0,BapprovediAnEctoberf 999, AsAised®olper
form@Aadiation@loseBandiiskEalculationsEromANVDPRairborneeleases.

Version@®.0fALAP88EP CTrinityEngineering@ssociates,dnc.,AMarch2006,Bvith@ipdates@n@November006,
andMMarch,@ctober,End@December®f2007)@vas@pprovedbydhe® PAFor@ise@nFebruaryR006@oRemonk
strate@omplianceBvith®heFLOBnrem/yearBNESHAPBtandard.B/ersionB.0@ncorporatesfipdatedBcientific
methodsitolfralculatelradiationBdoseandBrisk.EVersionB.0BhIsoRtonsidersFageandiEgenderactorskzhot
considerediinBVersionR.0.EBothiversionstuselweightingfactorsfhattronsiderftheBsensitivityEbfBvarious
humanBorgans@olradiation.BTheEmodelskhlsoltalculatePhowllonglradioactiveEmaterialBwil IZremainBinka
particularBorgankoridystem.Flogether,®heselffactorstarePusedtolttalculatefdosePandBrisk.B/ersionR.0Ruses
sevenldifferentEorgansandVersionB.0RuseskR 3.BThelriskEofRgettinglrancerfromBEradiationBexposurelis
calculatedorZl 5@ites@nersionE.0ersusELOBnB/ersion2.0.

Uponi@nitial@ndfollowRlupRvaluation®fode@eleases®hroughecember2007,Assues@vere@ncountered
in@unninghisthewRoftwareXode.BAtRhisGuncture,®@heFEPARccepts®hefise®EnyDfthe®hreepproved
versionsEbfBCAP88EforZtompliancelburposes.BAfterfinalFevaluation® postirevision)zathe@NVDP,EhisEupk
dateddVersion®.0)Zode,Dr@n@ppropriate@pprovedi@lternative,Bvillbefiseddn@hefuture@tEnhe@VVDP, s
recommendedin@heFederal®Registerfotice.

Themet@ffect@s@hat@ose@nd@isk@stimatesBummarizedin@he@SERAromaAsing@AP88EP CWersion2.0@nd
VersionEB.0BareBslightlyEdifferent,BevenBifithefradioactivityreleasedEfromBEWVDPEandEmeteorologyboth
remain@onstant.BHowever,@est®alculations@vithBoth@ersionsthaveZesultedd@n@stimated@osesHarbelow
the@omplianceimit.
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Derived@oncentrationGuides.A@erived@oncentrall
tionZuidedDCG)As@efinedEsEhe@oncentration@D
radionuclideBnGhirtBrBvater®hat,Bunderfonditions
of@ontinuous@xposuretby@ne@xposure@nodedi.e.,
ingestionkbfEvater,AimmersionBInGir,BbrEinhalation)
for@nefjear,Bvouldiesultin@n@ffective@ose@quivall
lent®fE 00@nrem1@nSv)Ro@E reference@nan"{DOE
Order®%400.5).ADCGs@re@pplicable®nlyGtiocations
wherel@nembersdfEhefublicRouldbe@®xposedEoir
orBvaterBtontainingtontaminants.EDCGsEforZadiol
nuclidesEmeasuredttthe@NVVDPRarellistednETable
UIzA.At@he@VVDP,ADCGs@re@ised@s@Ecreeningdool
forBevaluatingBliquidZeffluentsBandFairbornelemisk
sions.{DCGs@ArethotMised®oRstimateRose.)

StatePollutant®ischarge®liminationBystem{SPDES)
PermitRequirements.TheEite'sBPDESPermit@efines
points@vhereBampling@nustibeRonducted,Bampling
frequency,EheltypetbfBamples®olbeltollected,Fonk
stituentsBforBwhichBamplesEmusttbelanalyzed,Fand
theBlimitsPapplicableftolftheselfronstituents.EResults
arefreported@nonthly®otheNewHorkBtateDepart?
mentBbfBEnvironmentalonservationBnBaDischarge
Monitoring®Report.Requirementsfihe@urrentier
mit@reBummarizeddnBppendixBEL™

WaterfualityTlassifications,Btandards,Anddimits

forAAmbient@Water.Thebjective®fhellean@Vater

Act®fEl 972 CWA )dsRoestoreEndEmaintain®hed@nk
tegrity®fhe@ation'sBvaters@nd@nsuredhat,Bvherl
everBattainable,BvatersEbelmadelusefulEforfishing

andBwimming.EloRchieveRhisEoal INewHorkBtate

is@lelegated@vithEuthority@linderBections 18,303,

and®B10BRheflLWARoR1)&XlassifyBand@esignatethe

bestusesForFeceiving@vaters,BuchBsBtreamstand

rivers,BwithinBitsBurisdiction,Band®(2)FestablishFand

assignBwaterkyualityBstandardsE—EgoalsEforBachieve
inghe@esignatedibest@isesdorheseilassified@val
ters.

InBadditionBoPachieving@CWARBoalsEforfishingkand
swimming,BMNew®orkehasBFurtherlassified@tsFurisk
dictional@vaters@nd@stablished@mbientivaterBtank
dards,&uidelines,@Bnd@Enaximum@ontaminantdevels
(MCLs)®EoRchievebjectivesfinderiheBafedrinking
WaterBActHor@irinking@vater.fTheseBtandardsBerve
asthebbasisEforperiodicevaluationBbfhelntegrity
oftheeceiving@vaters@ndddentification®ftheeded
controls.

TheRlefinitionsXorkbestflisagellassificationBfENew
York'sBjurisdictional@EwatersFandEthelvaterquality
standard@oalsforheselassificationsEre@rovided
infTitle@®BfheDfficiallTompilation®fodes,Rules,

and®RegulationsBftheBtate@®ENewHorkA 6ENYCRR)
PartsE701-704.EMappingkbfheCattaraugustCreek
drainagebbasinBindBssignment@®ftbest@isageesigh
nationsBandlassificationFtoRPeachBreceivingBwvater
segment@vithin®his@rainageasinzreescribeddn
6@NYCRR®Part®B38.

Accordingofheseegulations,FranksTreek,Muarry
Creek,BindBegmentsfButtermilkreekinder®he
influence®@fvater@ffluentsfrom@he@VVDP@Areldent
tifiedBasilassE' C"Eeceiving@vatersBvithBEminimum
designatedkbestRusagelforifishingBwithBconditions
suitableBforfishEpropagationBandurvival.

Cattaraugus@reek,@AnEhe@mmediate@lownstream®il
cinitydfheMVestern@ewNorkiNuclearBervice@enter
(WNYNSC),d@sAdentified@s@EClassPB"@eceiving@vater
withBbestlesignatediisagestEforEwimmingBandishi
ing.BAlIEfreshE(nonsaline)BgroundwatersBwithinENew
YorkBareFassignedR GA"tlassification@wvithEakHesigh
natedibest@isagelas@Bpotable@vaterBupplyBource.

ReferBoRAppendixBB™forBaBummaryBoftheBvater
quality@tandards,B&uidelines,Band@VICLsEssigned®o
theselvater@lassificationsflor@hose@onstituentsihat
arelincludeddn@he@VVDPRnvironmental@nonitoring
program@or@mbient@vater.

PotableEWaterZ5tandards.5tandardsEfordrinking
waterBarelestablishedibythelPE PARBANdRLYENYSDOH.
TheseBtandards@re@xpressed@siVM CLsBrEnaximum
contaminantievel@oals.BeeBppendixB“HorBBEuma
marydfitheselevels.

Soilzandediment@oncentration@Guidelines.EThe
NuclearRegulatory@ommission@NRC)BandxhelE PA,
inAR002@nemorandum@®f@inderstanding@ertaining
toPdecommissioningPanddecontaminationEofconl
taminated®ites,thgreedBuponioncentrationstb el
sidualBradioactivityBinBsoilFthatBwouldBtrigger
consultationetweendhefwo@gencies.Lonsultation
"trigger"develsfor@adioactive@ontaminationinioth
residentialBindAndustrial@oilzaredistedAnEAppendix
F®forBhuclidesEpplicable®o@heEVVDP.

InR006,EheMRC,AnE@ecommissioning@uidanceRocul
mentfNUREGEL757,Wol.R2,2006),Brovided@oncentral
tionBscreeningBvaluesEforfcommonBradionuclidesiin
soilthatfould@esult@nERlose®fER 5Bnrem/year.For
summary®ables®bf@creeningevelsforadionuclides
offinterest@t@heMVVDP,BeeBppendixF=

INEL999,MYSDEClissued@ipdatedZuidanceforBcreent
ing@ontaminatediEquaticBediments.EThisEuidance
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includes@ediment@jualitytriterialorrelated®olthe
severityPofBenvironmentalBimpact.BTheselriteria,
which@re@erived@rom@National@ceanic@nd@Btmol
sphericBAdministrationfLong@nd@Morgan,@990)znd
1992MMinistry®fEDntarioll Guidelinesfor@he@Proteck
tionBAnd@anagement®fBAquaticBedimentuality
inBOntario"B(Persaudetthl.,F1992),Barelpresenteddn
AppendixE™

ContaminantsBinBoilParelotentialZourcestorfonk
taminationB®fBroundwater,EambientBair,Band@plants
andBanimals.BAppendixBF*EincludesEaBsummaryEof

screening@riteria@romMNYSDECENAHBENYCRR.Critel
riaBincludeBbackgroundBconcentrationfrangesifor
easternnitedBtatesBoil.

EvaluationBf@VonitoringDataRwvith
RespectolLimits

Monitoring®lataforxalendar®earf2007Anerevalul
atedPhgainsthellimitsBpresentediinETableFUIZ,Band
Appendices?B™ndEF = EThoseAocationsBwithBresults
exceedinghefimits@refisted@nhapter,Aable2kH.

TABLERUIE
U.S.Department®fEnergyerived@oncentration@uides® DCGs)ForAnhaledFAirkor
Ingested@WVater{puCi/mL)

Radionuclide HaIfElifteyears)b DCGHAnRir DCGAnAWater
GrossRlphafasAmm®41)° NA 2ERL4 3EM8
GrossBetadasBr®0)° NA 9ERL2 1EM6
TritiumdHEB) 1.23E+01 1E@D7 2E@3
CarbonC14GCEL4) 5.70E+03 6ERD9 7ERD5
PotassiumZ403K=10) 1.25E+09 9ERLO 7EM6
Cobalt®0H{Co0) 5.27E+00 8ERL1 SE@6
StrontiumB0FSr®0) 2.89E+01 9ERL2 1ERD6
Technetium®9{Tc9) 2.11E+05 2E@9 1EMD4
lodineF1293I7129) 1.57E+07 7ERLL 5ER7
CesiumiL37{CsFL37) 3.00E+01 4ERLO 3E6
EuropiumBL54FEull54) 8.59E+00 SERL1 2E@5
Uranium®232{UR32) 6.89E+01 2ERL4 1ERD7
Uranium®233{UR33) 1.59E+05 9ERL4 SERD7
Uranium®234{URR34) 2.46E+05 9ERL4 SERD7
Uranium®235dURR35) 7.04E+08 1ERL3 6ER7
Uranium®236FURR36) 2.34E+07 1ERL3 SERD7
Uranium238F{URR38) 4.47E+09 1ERL3 6ER7
Plutonium®238FPu238) 8.77E+01 3ERL4 4EM8
Plutonium®239FPu239) 2.41E+04 2ERL4 3E8
Plutonium240dPu240) 6.56E+03 2ERL4 3E™8
AmericiumE41§AmeR41) 4.32E+02 2ERL4 3E8

@ DCGsErestablished@n@OErder®400.5@ndzre@lefinedEsEheEoncentration®fBREadionuclide®hat,Ainder
conditions®fitontinuous@xposurefor@BneFeartbyneExposure@node,Bvould@esult@nEnzffective@ose

equivalent@®fEL00@nremA1EnSv).

Nuclear®ValletEards.BApril2005.NationalMNuclearfataenter.BrookhaveniNationaldaboratory.@pton,MNew

York.

Becausethereremho@CGsHorFEross@lphaEnd@Erossibeta@oncentrations,@he@CGsHorEhe@nost@estrictive
alphandibeta@®mittersEt®he@VVDPHamericiumiR41EndBtrontiumE0,Eespectively)Barefised@sERonserval
tiveBbasisforZomparisonEtdocationsForBwhich®herekretholtadionuclideBpecificlata,AnAvhichEaseBaEmore

appropriate@DCGEnaybepplied.
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